The cross section through gluon fusion is calculated for the production of the light neutral Higgs boson through next-to-leading order QCD within the Minimal Supersymmetric Standard Model. The quark-mediated contributions are taken into account exactly, while for the genuinely supersymmetric terms we use expressions obtained in the limit of large squark, gluino and top quark masses. We present numerical results for the total inclusive cross section as well as for kinematical distributions of the Higgs boson. We also consider the effect of an MSSM-like 4 th generation on the total Higgs production cross section.
Introduction
With the first sensitivity of the Tevatron to a Higgs signal [1] 1 and the first data taken at the Large Hadron Collider (LHC), Higgs phenomenology has received an additional significant boost in the last few years. It is pleasing to see that the efforts towards precise predictions for Higgs production (for reviews, see Refs. [2] [3] [4] [5] ) at the LHC are paying off, currently leading to significant bounds on the Standard Model (SM) Higgs boson mass.
Another interesting application of the on-going Higgs searches are the restrictions on parameters of theories that go beyond the SM, such as the Minimal Supersymmetric Standard Model (MSSM) [6] (see also Ref. [7] ) or the SM with a fourth fermion generation [8] . 1 One of the most important production mechanisms for these searches is gluon fusion which is known in the SM through next-to-next-to-leading order (NNLO) QCD [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . Effects beyond that order have been investigated as well [20] [21] [22] [23] [24] [25] , with the reassuring conclusion that the theory uncertainty derived from the renormalization and factorization scale variation of the fixed order NNLO result seems to be reliable. Electro-weak (EW) corrections have been found to be below around 6% relative to the leading order (LO) result [26, 27] , and a calculation of the mixed QCD/EW effects in the unphysical limit M h ≪ M W supports the assumption of a factorization of QCD and EW corrections [28] .
Concerning the MSSM, at LO squark loop effects have to be taken into account. Due to supersymmetry (SUSY), their couplings to the Higgs bosons are typically suppressed by powers of M q /M q , which is why they only contribute significantly to the cross section if the squark massM q is not too large. In that case, however, there are certain regions of the SUSY parameter space where a quite drastic cancellation among the quark and the squark induced amplitudes may occur [29, 30] .
Apart from the SM-like diagrams involving only quarks and gluons, QCD corrections to gluon fusion in the MSSM require the calculation of the corresponding corrections to the LO squark diagrams, plus diagrams involving quarks, squarks, and gluinos simultaneously. Meanwhile, all the ingredients for the next-to-leading order (NLO) QCD corrections to gluon fusion in the MSSM have been calculated: The top/stop/gluino effects were taken into account through an effective Lagrangian approach [31] [32] [33] [34] , a result for scalar QCD (scalar quarks with arbitrary mass) was calculated both numerically and analytically [35] [36] [37] , and for the bottom/sbottom/gluino diagrams recently a result in terms of an expansion in the inverse SUSY masses was presented [38] . The quark/squark/gluino effects have also been calculated fully numerically both for the top and the bottom sector [39] . Very recently, even the NNLO effects in the heavy top/stop limit have been evaluated [40] .
In this paper, we present a calculation of the full NLO QCD effects for hadronic Higgs production in the MSSM with real parameters and combine it with the NNLO QCD effects from purely top-quark induced contributions known from the SM calculations. Although most of our results should be valid for Higgs masses up to M h 2 min(M t ,M) (M is the typical scale of the SUSY partner masses), we present results only for the phenomenologically most relevant case of the light MSSM Higgs boson, for which M h 135 GeV (see, e.g. Refs. [41, 42] for reviews, and Ref. [43] for the most up-to-date result). We have re-calculated all of the real corrections due to quarks and squarks, while for the virtual corrections to the pure quark terms the analytic result of Ref. [44] is employed. These results are valid for general quark/squark masses and can therefore be used for the top as well as the bottom sector. Concerning the virtual squark effects, we use the effective Lagrangian approach of Ref. [32] for the top sector, evaluating the Wilson coefficient with the help of evalcsusy.f [45] . For the bottom sector, we follow the approach of Ref. [38, 46] in order to evaluate pure sbottom and the bottom/sbottom/gluino diagrams in terms for 1/M b , whereM b denotes the average sbottom and gluino mass.
Apart from the inclusive total cross section, we also present kinematical distributions for the Higgs boson: while the transverse momentum (p T ) and pseudo-rapidity (η) distributions at O(α 3 s ) have to be considered as LO (at O(α 2 s ), it is p T ≡ 0 and η = ∞) and have been evaluated before [47] [48] [49] , to our knowledge this is the first time that rapidity (y) distributions are being presented in the full MSSM at this order. Our calculations are based on a numerical routine which will be made publicly available and can be obtained from the authors upon request.
The remainder of this paper is organized as follows: Section 2 outlines our notation, describes our calculation and methods, and quotes some of the most important formulas. Section 3 defines the scenarios for our numerical analyses, describes how we obtain our best prediction of the cross section, and provides numerical results for the total inclusive cross section. Section 4 presents results for the LO transverse momentum and the NLO rapidity distribution of the Higgs boson. Section 5 considers the effect of an MSSM-like 4 th generation on the total inclusive cross section through NLO QCD, and Section 6 contains our conclusions. In the Appendix, we collect the Feynman rules for the Higgs couplings used in this paper, give some more analytical formulas, and provide numerical results for other SUSY scenarios.
2 Calculation of the cross section
General outline
For the sake of clarity, we collect some of the most important notation at this point. Concerning the SUSY parameters, we follow the usual notation (as mentioned before, we work in the MSSM with real parameters):
• The angle α rotates the CP even neutral components of the two Higgs doublets H 1 and H 2 into their mass eigenstates h, H, where by definition M h < M H . In all our formulas, α actually denotes the loop-corrected effective mixing angle α eff .
• The ratio of the two Higgs vacuum expectation values is denoted by tan β = v 2 /v 1 .
• The coefficient of the bilinear term ∼ H 1 · H 2 in the superpotential is called µ SUSY .
At tree-level, it is related to other SUSY parameters as in Eq. (36) of Appendix A.
Furthermore, the following abbreviations will be applied:
where M q andM qi denote the on-shell quark and squark mass (q ∈ {b, t}), whileM q = (M q1 +M q2 +M g )/3 is the average of the q-squark and gluino (M g ) masses. The mass of the light CP-even Higgs boson is called M h , and µ r is the renormalization scale. The factorization scale will be denoted by µ f .
Unless stated otherwise, the strong coupling constant will always be defined in the framework of standard five-flavor QCD, renormalized in the MS scheme:
Following the notation of Ref. [12] , we write the hadronic cross section at the hadronic center-of-mass energy s through NLO QCD as
where
with the gluon density g(x) and τ h = M 2 h /s. The normalization factor σ 0 determines the LO cross section. In the framework of the MSSM, we write it as
The a (0) (τ q ) and theã (0) (τ q,i ) terms are due to quark and squark diagrams, respectively, as the ones displayed in Fig. 1 . It may be useful to quote the relevant limits of these functions: The coupling constants g h q and g h q,ij are given in Appendix A; those for q = t can also be found in Ref. [32] .
In principle, the sum in Eq. (5) should run over all quark flavors. However, only the top and the bottom quark account for a relevant contribution to the cross section, while all others are suppressed by their Yukawa coupling.
The quantities ∆σ gg , ∆σ gq , ∆σin Eq. (3) denote the non-singular terms of the cross section arising from gg, gq andscattering. Typical diagrams are shown in Fig. 2 ; thecontribution is obtained through crossing from Fig. 2 (c) . They can be evaluated using wellknown techniques. We have expressed them in terms of Passarino-Veltman functions [50] and checked our result against the literature (see, e.g. Ref. [51] [52] [53] [54] ).
Virtual corrections
The coefficient C in Eq. (3) denotes the virtual corrections to the gg initiated process, regularized by the infrared singular part of the cross section for real gluon emission. We 
q +ã
where β 0 = 11/2 − n l /3 with n l = 5, and A ∞ is the LO amplitude in the limit of large stop and sbottom masses, i.e.,
The NLO quark-loop contribution a (1) q , corresponding to the SM part, has first been evaluated numerically a long time ago [12] and was later expressed in terms of analytic functions [35, 36, 44] . We provide a few terms of its small-and large-mass expansions in Appendix B.
One class of diagrams contributing to the SUSY partã (1) q is obtained by attaching a virtual gluon to Fig. 1 (b) and (c). However, both squark and gluino effects need to be considered in order to preserve supersymmetry [31, 32] ; sample diagrams containing a gluino are shown in Fig. 3 . A fully numerical result forã (1) q for general quark/squark/gluino masses was obtained in Ref. [39] , but the corresponding code is not publicly available. For the pure squark diagrams, there exists both an analytic and a numerical result [35] [36] [37] . In Ref. [31, 32, 34] ,ã (1) q was evaluated for the top sector (i.e., q = t) in terms of an effective Lagrangian, and one can writeã
where c
1 is the NLO term of the Wilson coefficient, defined in Eq. (2.5) of Ref. [32] . It can be evaluated with the help of the publicly available program evalcsusy.f [45] .
Concerning the SUSY bottom quark/squark sector, a fully numerical result for general masses was presented in Ref. [39] . Recently, this contribution was calculated with the help of asymptotic expansions in the limit of large SUSY masses [38] . We present an independent result, following the same strategy. However, due to the SUSY mass spectrum emerging from the most popular SUSY breaking scenarios, we decided to take the limit M b ≡M b1 =M b2 =M g which leads to an extremely simple result (M g is the gluino mass). Let us briefly describe the calculation.
For the pure sbottom diagrams (i.e., without gluinos), the procedure is very similar to the one applied in Ref. [17-19, 55, 56] , where top quark mass suppressed terms for the SM cross section σ(gg → H + X) were evaluated (mind you, through NNLO; here, we consider NLO only). The expansion of the mixed bottom/sbottom/gluino diagrams is a little more involved, but still rather straightforward due to the algorithmically defined method of asymptotic expansions (see, e.g. Ref. [57] ). Let us consider an example:
The notation is as follows: in the original diagram, Taylor-expand all the propagators of the sub-diagram γ left of ⊗ in terms of p/M before integration. Here, p denotes any dimensional quantity (mass or momentum) of γ except its loop momentum orM. The resulting Feynman integrals to evaluate in the above case are therefore: (i) one-and twoloop tadpole integrals (i.e., vanishing external momenta) depending onM, but not on M b ; (ii) one-loop vertex integrals with external momenta q 2 1 = q 2 2 = 0 and 2q 1 · q 2 = M 2 h , and mass M b (no dependence onM). Both types of integrals can be calculated analytically: type (i) with the help of MATAD [58] , type (ii) by standard Passarino-Veltman reduction [50] , for example.
For clarity, let us consider another example:
Using this procedure, the virtual corrections are valid for arbitrary values of M h and M b , as long as they are both smaller than 2 2M b .
We perform the calculation in Dimensional Reduction (DRED) by explicitely taking into account ǫ-scalars as propagating particles. In order to avoid infra-red singularities in the corresponding Feynman integrals, we assign a large mass M ǫ to the ǫ-scalars for which we can assume M ǫ → ∞ at the end of the calculation. Practical details about the implementation of ǫ-scalars, in particular their Feynman rules, have been given in Refs. [59] [60] [61] .
Concerning renormalization, we use on-shell conditions for the bottom quark mass, one of the sbottom masses, and the sbottom quark mixing angle. The other sbottom mass is then fixed by SU(2) symmetry. The gluino does not require renormalization at this order. This top/stop-like renormalization scheme may cause perturbative problems for large µ SUSY and tan β [62] . However, due to our limit of degenerate sbottom masses we will restrict our analysis to moderate values of tan β anyway. The comparison of various other renormalization schemes is beyond the scope of the current paper and will be deferred to a forthcoming publication.
The external gluon wave functions G µ are renormalized on-shell using
2 The factor of two can be deduced from the analytic structure of the amplitude.
where n s = 6 is the number of squark flavors, C A = 3 and T = 1/2 are color factors, and the last term in δz is due to the ǫ-scalars. In fact, at this order of α s , all of the finite part of Z 3 cancels against the conversion (see, e.g. Ref.
[63])
s , where α DR s denotes the strong coupling constant renormalized in the full MSSM according to DR subtraction.
The bottom mass M b , the sbottom massM b1 , and the sbottom mixing angle θ b are renormalized on-shell in analogy to the top quark sector, see, e.g. Ref. [32] . The sbottom massM b2 is determined from the SU(2) relation from the other (top and bottom) on-shell quark and squark masses and mixing angles, and its on-shell valueM OS b2 . The two mass definitions are related by a finite shift (see, e.g. Ref. [64] 3 ):
The sbottom sector contribution to the Higgs production cross section can now be written
with the weak mixing angle θ W , cf. Eq. (34). Our result for the coefficients K q i is (cf. Eq. (1))
Note that the K q i are given for a general quark flavor q, so we will be able to apply them also for the top contribution further below. The only difference arises from the functions f (τ ), defined in Eq. (7), and B fin 0 (τ ), given by
Due to our limit of a degenerate SUSY mass spectrum, all the dependence on the squark mixing angle θ q drops out in Eq. (17) . This also removes all terms ∼M g /M q found in Ref. [38] . In fact, many of the terms evaluated in that reference vanish in our approximation, while many of the terms of Eq. (17) vanish in the approximation of Ref. [38] since they are of higher orders in M b or 1/M b . Needless to say that for the terms that are non-zero in both approximations we find complete agreement. 4 Since the bottom quark mass is very small, the following expansion in M b /M h , which leads to particularly simple expressions, approximates Eq. (17) at the order of 1% for a reasonable range of masses [46] :
A particularly useful check of Eq. (17) is to evaluate it for q = t and expand it in the limit 3 Total inclusive cross section
Scenarios
In this section we present numerical results for the hadronic cross section for Higgs production in gluon fusion in the MSSM. Through O(α 3 s ), we include the effects from quark and squark loops as described above, i.e., the full quark mass dependence is kept for all leading order (a (0) q ) and real radiation contributions (∆σ ij ), as well as for the virtual quark loop terms (a (1) q ). The virtual top squark and top/stop/gluino contribution is taken into account in the limit {M t ,M t1 ,M t2 ,M g } ≫ M h , without further restrictions on the masses or SUSY parameters, with the help of evalcsusy.f. For the 2-loop virtual bottom squark and bottom/sbottom/gluino contribution, and only there, we apply
. These approximations should be well-justified for the most popular SUSY benchmark scenarios (see, e.g. Refs. [30, 65] ), in particular since they are only applied to the virtual effects where the partonic center-of-mass energy is fixed tô s ≡ M 2 h . In order to obtain numerical results for the cross section, one needs to insert numbers for the unknown SUSY parameters. In this paper, we will consider the following SUSY scenarios [30, 66] :
no-mixing(±):
small α eff (±):
The input parameters are the squark mass scale M SUSY , the bilinear Higgs coupling µ SUSY , the gaugino mass parameters M 2 and M 3 , and the off-diagonal term in the stop mixing matrix M t X t . Furthermore, it is always assumed that A b = A t ≡ X t +µ SUSY / tan β, where A b and A t are trilinear couplings of the SUSY potential. For a more detailed description of these input parameters, let us refer to the documentation and references of the program FeynHiggs [67] [68] [69] [70] which we use to determine the corresponding Higgs, sbottom and stop masses and mixing angles. 5 The numbers for the squark masses quoted above are obtained for our default setting tan β = 10. For the quark masses, we use the input values
where M t and M b are on-shell masses, and m b is the MS running mass.
In the main part of this paper, we will restrict ourselves to the gluophobic(+) and/or the m max h (+) scenario. The results for negative sign, including the other two scenarios, are deferred to Appendix C.
Numerical results
The total inclusive Higgs production cross section within the MSSM through NLO QCD is shown for the gluophobic(+) and the m max h (+) scenario in Fig. 4 (a) and (b Fig. 4 (c) and (d) . The results for the other scenarios can be found in Appendix C.
In the SM, where the cross section has been studied in great detail [9-22, 24-28, 73, 74] , it was found that the NNLO QCD corrections are essential in order to reduce the scale uncertainty to an acceptable level. In addition, several calculations of beyond-NNLO effects lead to the conclusion that the fixed-order NNLO result provides a fairly precise prediction of the inclusive rate.
Since we expect a similar behavior in the MSSM, we need to transfer the available information from the SM result to the MSSM case. We therefore define our best prediction of the total inclusive cross section as
where σ MSSM NLO is our result for the total inclusive cross section though O(α 3 s ) within the MSSM as described in the preceding sections. We consistently evaluate it with NLO parton density functions (PDFs). 6 The quantity σ SM,t (N)NLO is the top-quark induced SM cross section evaluated at (N)NLO QCD (i.e., with (N)NLO PDFs), and g h t = cos α/ sin β. In addition, the electro-weak correction factor within the SM, δ EW [27] , is included by assuming complete factorization, as it was indicated to be a reasonable assumption [28] .
In this paper we restrict most of our analysis to moderate and small tan β. Therefore, we do not actually expect the resummation of the dominant tan β terms along the lines of Ref. [76, 77] to be important. Nevertheless, we implement it, not least as a useful check: upon expansion of the resummed expression in terms of α s , we recover the coefficient K b 2 (through O(1/M 0 b )) which gives the leading term in tan β at NLO. The numerical effect will be studied in more detail below. The renormalization and factorization scales are again set to µ f = µ r = M h /2.
We provide the numerical results for σ MSSM as well as the individual contributions from Eq. (27) for the gluophobic(+) and the m max h (+) scenario in Table 1 for the same Higgs mass, at least for Higgs masses above ∼ 100 GeV. In particular for the phenomenologically most relevant region M h 114 GeV, the ratio of the NLO MSSM to SM result is only 25-30%. Inclusion of the top quark induced NNLO terms almost doubles the MSSM result, so that the MSSM to SM ratio increases to roughly 40-45%. For M h < 100 GeV, on the other hand, the MSSM cross section can become significantly larger than the SM result.
This qualitative feature of a suppression of the cross section due to SUSY effects for M h 114 GeV applies also for the m max h scenario, but much less pronounced. And, also here, as one lowers the Higgs mass, the MSSM result surpasses the SM one. Fig. 5 shows the scale variation of the MSSM cross section in the m max h (+) scenario at LO and NLO, as well as for our best prediction σ MSSM (labelled "NNLO"). Renormalization and factorization scale are identified in this plot (µ = µ f = µ r ), and varied by a factor 10 around M h /2. The lower order results exhibit a similar behavior as known from the SM, and, as expected, the inclusion of the NNLO top quark terms leads to a considerable stabilization against the scale variation. The error due to scale variations estimated from this plot by considering the variation within M h /4 ≤ µ ≤ M h [28] is of the order of 15%. etc. The figure illustrates that already for tan β ≈ 10, the bottom effects outweigh the top effects (green/long vs. black/short dash-dotted). Furthermore, squark effects have a significant effect even at these large squark masses of O(1TeV) if the dominant tan β terms are not resummed in the Higgs-bottom Yukawa coupling (orange/dash-double-dotted vs. purple/dashed). Once this resummation is taken into account, the squark effects become negligible, however (purple/dashed vs. red/solid). Note that this plot depends strongly on the choice of M A , of course. Another well-known feature that is shown is the effect of the NLO corrections which are of the order of 100% (blue/dotted vs. red/solid). A very similar behavior is observed for LHC conditions, see Fig. 7 .
Differential distributions
In our perturbative partonic approach, the Higgs boson can only have non-zero transverse momentum p T when at least one parton is produced in association. Therefore, the purely virtual corrections do not contribute to the p T distribution dσ/dp T . In fact, the LO p T distribution in the MSSM has been considered before [47] [48] [49] 78, 79] , and we include it here only for the sake of completeness. In Fig. 8 (a) , the p T distribution at the LHC with 10 TeV is displayed for both the SM and the MSSM in the m max h (+) scenario. 7 Fig. 8 (b) diplays the ratio of the two curves. We observe that the shape of the p T distribution depends non-trivially on the model. The corresponding results for the Tevatron are shown in Fig. 9 . The kink at p T ≈ 150 GeV which is more pronounced in the SM, originates predominantly from the kinematical cut at √ŝ = p 2 T + M 2 h + p T (see also Ref. [53] ). Concerning the rapidity distribution dσ/dy, where
with E and p z the energy and the longitudinal momentum of the Higgs boson in the lab frame, there clearly is a non-trivial distribution already at LO, given by
where s is the hadronic center-of-mass energy. Therefore, at NLO, also the virtual corrections need to be taken into account. We present here the first truly NLO results for this quantity in the MSSM. Fig. 10 (a) shows the rapidity distribution at the LHC with 10 TeV both for the SM and the MSSM in the m max h (+) scenario, while Fig. 10 (b) shows again the ratio of the two curves. The model dependence of the shape is much smaller for the y- than for the p T -distribution. This is due to the fact that in the former case, a difference can arise only at NLO.
The same conclusions hold for the Tevatron, for which the results are displayed in Fig. 11 .
Fourth matter generation
It is well-known that a SM-like 4 th generation of quarks (denoted (t 4 , b 4 ) in what follows) would increase the Higgs production cross section significantly, leading to a much larger exclusion region from the Tevatron search results [8] . On the other hand, the Higgs exclusion from electro-weak precision data would soften considerably with a 4 th generation [80] . Effects of a 4 th generation on the inclusive SM 4 Higgs cross section have been evaluated through NNLO QCD [81, 82] . At LO, also H+jet and H+2 jet production has been studied in this model [82] .
In this section, we evaluate the effect of an MSSM-like 4 th generation on the Higgs production cross section through NLO. Of course, also the SUSY constraints on the Higgs mass change significantly with the presence of a 4 th generation [83] [84] [85] . For this first study, we will use the approximation
where v = 246 GeV, M SUSY is given by the scenarios as defined in Sect. 3.1, and M 4 is the mass of the fourth generation quarks which are taken to be degenerate. The 3-generation result M MSSM h is again taken from FeynHiggs [67] [68] [69] [70] . Furthermore, for the two lighter 4 th generation squark masses we also assumeM q1 = M 4 (q ∈ {b 4 , t 4 }), while the heavier ones are set toM q2 = (2M 2 SUSY + M 2 4 ) 1/2 . The form of the coupling constants for the 4 th generation (s)quarks is taken to be identical to the first three generations, i.e., they are given by Eqs. (33) and (37) of Appendix A, with the obvious replacements of the masses and mixing angles. For recent 4 th generation search limits, see Refs. [86, 87] . Fig. 12 (a) displays the Tevatron and LHC results for the SM 4 and the MSSM 4 using the SUSY parameters as in the m max h (+) scenario. In order to avoid non-perturbativity of the hb 4b4 coupling, we set tan β = 1. On top of the well-known factor of ∼ 9 from the SM→SM 4 transition, we find a 30% decrease when switching to the MSSM 4 . This value depends quite sensitively on the actual values of the 4 th generation squark masses and suggests further, more detailed investigations. 
Conclusions
The various contributions of the NLO QCD corrections to the cross section for Higgs production in gluon fusion have been combined in order to evaluate it consistently within the MSSM. Both quark and squark effects have been taken into account in the top and the bottom sector, including the mixed quark/squark/gluino and all interference effects. The numerical results have been presented for a set of selected MSSM scenarios, but our implementation allows for any other reasonable set of parameters.
For the total inclusive cross section, we constructed a "best approximation" which includes the known NNLO QCD top-quark induced corrections. We also provided results for Higgs distributions in p T through LO and in y through NLO. Finally, the effect of a 4 th MSSM generation on the Higgs production rate has been investigated.
In future works, we will study the effect of changing the renormalization scheme, in particular for the bottom/sbottom sector, include the recently evaluated NNLO effects for the top/stop sector, and consider also the production of the heavy Higgs (see also Ref. [38] ).
We hope that these results, plus similar ones provided on-line [88], will be useful input for experimental analyses. We will gladly provide numbers for other scenarios to the interested reader, and are planning to release the code for public use in the near future.
The bottom-Higgs coupling constant reads
and the sbottom-Higgs couplings are
and
with v 1 , v 2 the vacuum expectation values of the two Higgs doublets. The angle θ b rotates the super-partners of the left-and right-handed bottom quarks into their mass eigenstates, while α does the same for the neutral components of the Higgs doublets. In Eq. (33) we have already expressed the trilinear couplings of the soft SUSY breaking terms through independent parameters:
The expressions in Eq. (33) and (34) are completely analogous to the ones for the scalar top sector, given in Ref. [32] . They can be transformed into each other by the replacements
B Expansion of quark terms
Analytic expressions for the virtual quark loop contribution to the gluon fusion process at NLO have been presented in 8 Refs [35, 36, 44] . It may be convenient for the reader to have the relevant limits of these expressions. We quote them here for the large quark mass limit, a 
and for the small quark mass limit: 
where ζ n ≡ ζ(n) is Riemann's zeta function evaluated at n, with 
8 For the sake of clarity, let us remark that in the notation of Ref. [44] , it is F C Total cross section for other SUSY scenarios
This section collects the results for the total inclusive cross section in the SUSY scenarios of Eqs. (22)- (25) which have not been discussed in the main text. We restrict ourselves to graphical representations; the corresponding data tables can be found at the URL [88] .
Figs. 13-15 are simply the analogues of Fig. 4 for these scenarios. 
